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Epidemiological studies suggest that auditory verbal hallu-
cinations (AVH) occur in approximately 10%–15% of the
general population, of whom only a small proportion has
a clinically relevant psychotic disorder. It is unclear
whether these hallucinations occur as an isolated phenom-
enon or if AVH in nonclinical individuals are part of a more
general susceptibility to schizophrenia. For this study,
103 healthy individuals with frequent AVH were compared
with 60 controls matched for sex, age, and education. All
participants were examined by a psychiatrist using stan-
dardized diagnostic interviews and questionnaires. The
individuals with AVH did not have clinically defined delu-
sions, disorganization, or negative or catatonic symptoms,
nor did they meet criteria for cluster A personality disorder.
However, their global level of functioning was lower than in
the controls and there was a pronounced increase on all sub-
clusters of the Schizotypal Personality Questionnaire
(SPQ) and the Peters Delusion Inventory, indicating a gen-
eral increased schizotypal and delusional tendency in the
hallucinating subjects. History of childhood trauma and
family history of axis I disorders were also more prevalent
in these individuals. We showed that higher SPQ scores,
lower education, and higher family loading for psychiatric
disorders, but not presence of AVH, were associated with
lower global functioning. Our data suggest that AVH in
otherwise healthy individuals are not an isolated phenom-
enon but part of a general vulnerability for schizophrenia.
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Introduction

Auditory verbal hallucinations (AVH) are a characteristic
symptom of schizophrenia.1 Population studies demon-
strated that AVH are not specific for schizophrenia
but also occur in nonclinical subjects. For example,
Tien2 reported a lifetime prevalence for AVH of 10%
in men and 15% in women in the United States. Similar
prevalences have been reported in France (16%)3 and
New Zealand (13%).4 Johns et al5 found that 25% of sub-
jects reporting hallucinations met criteria for psychosis.
Little is currently known about the other 75%, ie, individ-
uals with AVH who are not in need of treatment. AVH in
healthy subjects may exist as an isolated symptom, which
would suggest that the predisposition to experience AVH
can be present separately from the vulnerability to other
aspects of schizophrenia. Alternatively, nonclinical subjects
with AVH may have an attenuated form of schizophre-
nia, for instance with a paranoid tendency, subclinical
levels of disorganization, mild negative symptoms, and
decreased global functioning. In that case, these subjects
may share vulnerability factors with schizophrenia patients.
In order to differentiate between these 2 possibilities, we
investigated a substantial sample of subjects with AVH
after screening for DSM-IV, axis I and II pathology using
standardized diagnostic interviews in all participants. A
total of 115 nonclinical subjects with AVH and 60 control
subjects matched for age, sex, and education were
assessed for psychiatric diagnosis, Global Assessment
of Functioning (GAF), family history of psychiatric dis-
orders, schizotypal tendency, delusion proneness, per-
sonality structure, and history of childhood trauma.
We hypothesized that healthy individuals with AVH dif-
fer from matched controls without AVH, in particular,
that they would show elevated levels of paranoid and
schizotypal tendency, family history of psychiatric disor-
der and history of childhood trauma, and lower levels of
global functioning.

Methods

Subjects

A Web site providing information about hearing voices was
designed specifically for this study (www.verkenuwgeest.nl)
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and advertised by interviews on radio, television, and
newspapers. Visitors of this Web site were invited to
fill out a questionnaire on AVH, based on a modified
version of the Launay and Slade Hallucination Scale
(LSHS),6 a self-report questionnaire designed to quantify
the tendency to hallucinate in healthy individuals.

Between March 2006 and March 2008, 15 538 subjects
visited this Web site, of whom 4135 completed the ques-
tionnaire. Subjects with high scores on item 4 and 9 of
the LSHS (item 4: ‘‘In the past I have had the experience
of hearing a person’s voice and then found that there
was no-one there,’’ item 9: ‘‘I have been troubled by hear-
ing voices in my head’’) were selected. Trained psychol-
ogists interviewed these subjects by telephone. Subjects
were included if they met the following inclusion criteria:
(1) voices were distinct from thoughts and had a ‘‘hearing’’
quality, (2) voices were experienced at least once a month,
(3) no diagnosis or treatment for psychiatric disorders
other than depressive or anxiety disorders in remission,
(4) no alcohol or drug abuse for at least 3 months,
(5) no chronic somatic disorder, (6) 18 years of age or
older, and (7) 4 Dutch-born grandparents (to restrict
heterogeneity for later genetic studies).

A total of 477 subjects had a summed score of at least
7 on the items 4 and 9. From these, 83 could not be
reached by telephone and another 94 were not interested
in participation. Several subjects were found unsuitable
for inclusion: 98 did not fulfill criterion 1, 18 did not
meet criterion 2, 60 did not meet criterion 3, and 9 did
not meet criterion 4. The selection procedure is illustrated
in figure 1.

A total of 115 individuals fulfilled all criteria and
agreed to participate. Sixty control subjects who scored
zero on item 4 and 9 of the LSHS and also met criteria 3–7
were recruited from the same Web site. Control subjects
were matched for sex, age, and education.

The study was approved by the Humans Ethics Com-
mittee of the University Medical Center Utrecht. After
complete description of the study to the participants,
written informed consent was obtained.

Measurements

Psychiatric Assessments. All individuals were assessed
by a trained psychiatrist for affective and psychotic
DSM-IV axis I pathology using the Comprehensive
Assessment of Symptoms and History (CASH).7 Global
functioning was estimated using the GAF Scale. GAF
was scored as the highest level of functioning over the
past year, defined by the lowest score in social, psycho-
logical, or professional functioning. The presence of
AVH was not interpreted as a ‘‘severe psychiatric symp-
tom,’’ which would have led to a maximum GAF score of
50 for all individuals with hallucinations.

To assess axis II pathology, the structured clinical in-
terview for personality disorder (SCID)-II interview8 was

added to the psychiatric screening 6 months after the start
of the study. The first 43 subjects with AVH were there-
fore not assessed with the SCID-II interview nor were the
60 control subjects. Psychiatric disorders in family mem-
bers of the participants were quantified using the Family
Interview for Genetic Studies.9 Urine samples were
obtained to screen for drug abuse (cannabis, amphet-
amine, cocaine, methadone, and heroine). Positive screen
for either of these substances led to exclusion.

Hallucinations. Characteristics of the hallucinations
were assessed in an interview composed of the PSYRATS
Auditory Hallucinations Rating Scale10 and the LSHS.

Questionnaires. In addition to the interview, subjects
filled out the Schizotypal Personality Questionnaire
(SPQ),11 the Peters Delusion Inventory (PDI),12 the Re-
vised NEO Personality Inventory (NEO-PI-R),13 and the
brief version of the Child Trauma Questionnaire (CTQ),14

assessing schizotypal tendency, delusional tendency,

Telephone interview
Hearing quality of voices

Voices > 1/ month
No drugs/ alcohol abuse

No somatic disease
n=209 

83 could not be 
reached

94 not interested
in participation 

Psychiatric screening
True AVH

No schizophrenia-
spectrum diagnosis/

bipolar disorder
No drug/ alcohol abuse

n=103 

Screening on website:
LHSH item 4 & 9 and
no psychiatric history
4 Dutch grandparents

n=477    

Website
15,538 unique visitors
4,135 completed
questionaires 

Fig. 1. Flow diagram of the selection procedure.
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personality structure (the ‘‘Big Five’’), and childhood
trauma, respectively.

Statistics. Scores were compared between groups with
and without AVH using 2-tailed independent sample t
tests (total scores) or multivariate general linear models
(GLMs) and independent samples (subscores). Fisher
Exact test was used to test differences in the prevalence
of affective disorders and suicide attempts. Multivariate
GLM with the number of family members as a covariate
was used to compare family loading for psychiatric dis-
orders and inflated type I error rate due to multiple test-
ing. We used logistic regression with membership to the
AVH or control group as dependent variable and schiz-
otypal tendency, personality structure, childhood
trauma, and family loading as predictors to control for
possible confounding. Due to the strong correlation be-
tween subscores, we entered either total scores or the
most significant subscore in the regression model in order
to avoid collinearity. We subsequently used linear regres-
sion with GAF score as the dependent variable and our
main outcome measures as indicators to investigate the
impact of these measures on global functioning. Explor-
ative correlation analyses were performed with either
Spearman correlation or Pearson correlation depending
on the distribution of the variables. All analyses were
conducted using the statistical package for social sciences
(SPSS version 12.1).

Results

Exclusions

From 115 individuals in the AVH group, 2 were excluded
because they were not regarded as experiencing halluci-
nations. Based on the CASH interview, 5 subjects were
diagnosed with schizophrenia, 2 with bipolar disorder,
and 3 with alcohol or drug abuse. Because we aimed
to describe healthy subjects with AVH, these 12 subjects
(11%) were excluded from further analyses. None of the
controls met criteria for current psychiatric disorder. No

subjects of either group had a positive urine test for illicit
drugs.

Data on 103 subjects with AVH (73 females and 30
males) and 60 subjects without AVH (42 females and
18 males) were used for further analysis.

Demographic Variables

Because the subjects of both groups were matched for
sex, age, and education, there were no significant differ-
ences between the groups on these variables. Other demo-
graphic measures were also similar between the groups:
the percentage that was married or divorced, the mean
number of children, and the mean income and the per-
centage of subjects that had needed extra help at school
(remedial teaching or coaching) or had received special
education. Subjects with AVH were right-handed in
only 80% of the cases compared with 87% in the controls,
which was a significant difference. The mean values for
these demographic variables are summarized in table 1.

Hallucinations

Individuals with AVH had experienced this symptom for
a mean period of 29 years (SD = 17, range = 2–56). Their
mean age at first experiencing voices was 14 (SD = 14,
range = 2–57). Over the last week, subjects had experi-
enced a mean of 3.6 (SD = 1.4) AVH. The mean duration
of the AVH was 128 seconds (SD = 153). Eighteen percent
of the subjects had commenting voices, and 11% had voi-
ces speaking with each other, which are considered first-
rank symptoms.15 The majority (71%) never heard AVH
with a negative content, 25% heard both positive and neg-
ative messages, while 4% experienced AVH with a nega-
tive content only. The large majority (91%) reported no
disturbance of daily life by their voices, 9% experienced
moderate disturbance by the AVH, and none of them
experienced severe disturbances. From the 103 subjects
with AVH, 58% attributed the voices to an external source,
mostly benevolent spirits. Sixteen percent believed that the
AVH were internally generated, and 27% were uncertain

Table 1. Demographic Variables of the Samples

Subjects With AVH
(n = 103)

Subjects Without AVH
(n = 60) Statistic P Value

Age, y (SD) 44 (13), range = 19–64 46 (15), range = 22–60 F = 1.0, df = 153 .1

Married (%) 54 48 F = 0.47, df = 153 .49

Divorced (%) 22 33 F = 1.1, df = 153 .29

Mean number of children (SD) 1.9 (0.4) 1.7 (0.3) F = 1.06, df = 153 .3

Mean income (e/mo) 2238.7 2213.4 F = 2.67, df = 153 .1

Years of education (SD) 13 (6) 12 (5) F = 0.8, df = 153 .37

Extra help at school or special education (%) 45 44 F = 0.19, df = 153 .66

Hand preference (% right handed) 80 87 F = 11.8, df = 153 .001

Note: AVH, Auditory verbal hallucinations.
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about the origin of the voices. Fifty-five percent reported
that they could stop the AVH at inconvenient moments.
Most individuals with AVH experienced hallucinations
in several modalities, such as visual (lifetime prevalence =
79%), taste (lifetime prevalence = 25%), olfactory (life-
time prevalence = 63%), and tactile (lifetime prevalence =
53%). Several subjects from the control group had also
experienced hallucinations in other modalities: 50%
visual, 13% taste, 39% olfactory, and 22% tactile, but
not in the auditory domain.

Launey Slade Hallucination Scale The LSHS was avail-
able from all participants. The mean total score on the
LSHS was 40 (SD = 11) for subjects with AVH and

6 (SD = 5) for controls (t = 21.0, df = 162, P < .0001).
Mean scores on subgroups of the LSHS are shown in
table 2.

Diagnosis and GAF

Axis I Many subjects with AVH and a substantial part
of the controls reported paranormal beliefs, frequently
about predestination and the existence of entities. Be-
cause these ideas are generally accepted in a large sub-
group of the Western population,16 they were not
scored as delusions. Disorganization, catatonic, or nega-
tive symptoms were absent in both groups. Twelve sub-
jects with AVH fulfilled criteria for a single depressive

Table 2. Mean Scores, SD, and Statistics of the Main Outcome Measures

Measure
Subjects With AVH
(n = 103)

Subjects Without
AVH (n = 60) Statistic P Value

Hallucinatory Experiences (LSHS)
Total score 40.0 (11.1) 5.9 (4.6) t = 212, df = 162 .001
Sleep related (SD) 6.1 (2.4) 1.4 (1.8) F = 147 .001
Vivid daydreams (SD) 7.3 (3.2) 0.9 (1.6) F = 179 .001
Intrusive thoughts (SD) 7.3 (4.2) 1.9 (1.8) F = 78 .001
Auditory hallucinations (SD) 7.3 (2.6) 0.1 (0.4) F = 406 .001
Visual hallucinations (SD) 8.5 (3.6) 0.7 (1.4) F=227 .001

Schizotypy (SPQ)
Total (SD) 26 (11.0) 8 (6.0) t = 12.8, df = 162 .001
Cognitive-perceptual (SD) 15.4 (5.7) 3.7 (3.1) F = 207.0 .001
Disorganization (SD) 5.7 (3.8) 2.2 (2.3) F = 38.1 .001
Interpersonal (SD) 5.6 (5.0) 2.6 (2.5) F = 17.5 .001

Personality (NEO-PI-R)
Neuroticism (SD) 139.3 (12.2) 138.6 (8.0) F = 2.286 .133
Extraversion (SD) 144.5 (10.8) 144.1 (7.1) F = 1.921 .168
Openness (SD) 148.0 (11.3) 143.5 (9.2) F = 5.776 .018
Agreeableness (SD) 148.8 (11.9) 150.4 (8.9) F = 0.056 .813
Conscientiousness (SD) 155.4 (8.1) 155 (7.2) F = 0.021 .885

Childhood trauma (CTQ)
Total 31.2 (11.1) 24.1 (4.4) t = 5.2, df = 153 .001
Emotional abuse (SD) 9.8 (4.9) 7 (2.2) F = 23.21 .001
Physical abuse (SD) 6.3 (3.3) 5.5 (1.5) F = 4.18 .043
Sexual abuse (SD) 7.3 (4.5) 5.7 (1.3) F = 9.60 .002
Emotional neglect (SD) 1.7 (0.8) 1.5 (0.5) F = 5.56 .020
Physical neglect (SD) 4.7 (1.2) 4.4 (0.7) F = 2.02 .158

Delusional Tendency (PDI)
Preoccupation 13.6 (6.5) 3.5 (2.8) F = 90 .001
Conviction 13.2 (7.4) 3.8 (2.8) F = 84 .001
Distress 3.7 (4.9) 0.9 (1.1) F = 15 .001

Family loading (FIGS)
Total 0.13 (0.12) 0.05 (0.08) t = 4.6 df = 157 .001
Depression (SD) 0.07 (0.09) 0.03 (0.06) F = 4.14 .02
Psychosis 0.009 (0.02) 0.0009 (0.007) F = 2.83 .06
Mania 0.005 (0.02) 0 (0) F = 3.06 .05
Alcohol/drugs 0.04 (0.06) 0.02 (0.04) F = 3.86 .02
Personality disorder 0.005 (0.02) 0.004 (0.002) F = 0.126 .287

Note: AVH, Auditory Verbal Hallucinations; SPQ, Schizotypal Personality Questionnaire; LSHS, Launay and Slade Hallucination
Scale; PDI, Peters Delusion Inventory; CTQ, Childhood Trauma Questionnaire; FIGS, Family Interview for Genetic Studies
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episode in complete remission, 4 met criteria for recurrent
depressive episodes, in full remission, and one subject
obtained diagnosis of dysthymia, in complete remission,
the others did not meet criteria for DSM-IV diagnosis of
psychotic or affective disorder.

In the control group, 5 met criteria for single depressive
episode in complete remission, 2 for recurrent depressive
episodes, in full remission, and 2 subjects obtained diag-
nosis of dysthymia, in complete remission. The preva-
lence of affective disorder was similar in both groups
(Fisher Exact test, P = 1.0). Eleven subjects with AVH,
but none of the controls, ever made a suicide attempt
(Fisher Exact test, P = .007).

Axis II. Complete SCID-II interviews were available
from 60 subjects with AVH. There were no significant dif-
ferences in age, sex, education, and psychopathology
between the 60 subjects who completed the SCID-II
interview, and the 43 who were not assessed due to the
late start of the SCID-II interview, suggesting that no se-
lection bias has occurred. From the 60 subjects with AVH
who completed this interview, 2 fulfilled criteria for bor-
derline personality disorder, 1 for histrionic personality
disorder, and 1 for narcissistic personality disorder.

Global Assessment of Functioning. GAF scores were
available from all participants. The mean GAF score
was 82 (SD = 7) for the subjects with AVH and 87
(SD = 5) for the controls (t = �5.5, P < .001).

Family Interview for Genetic Studies

The Family Interview for Genetic Studies was completed
for all subjects. After controlling for the number of first-
and second-degree family members, relatives of partici-
pants with AVH had significantly higher prevalences
of depression (F = 4.14, P = .018), substance abuse
(F = 3.9, P = .02), and mania (F = 3.1, P = .05). A sim-
ilar trend was present for psychosis (F = 2.8, P = .06) but
not for personality disorder. Data are provided in table 2.

Schizotypal Personality Questionnaire

All participants completed the SPQ. Mean score on the
SPQ was 26 (SD = 11) for subjects with AVH and 8 (SD =
6) for controls (t = 12.8, P < .0001). The increased SPQ
score in the AVH group was not caused by a subgroup
with extreme SPQ scores but resulted from a general in-
crease in SPQ score of the whole group (figure 2). Anal-
ysis of the item clusters of the SPQ showed higher scores
in subjects with AVH for all clusters (cognitive-perceptual:
F157,3 = 207, P < .0001, disorganization: F157,3 = 38,
P< .0001, interpersonal: F157,3 = 17.5, P< .0001). Means
are shown in table 2.

Peters Delusion Inventory

All participants completed the PDI. Analysis of summed
total scores showed higher scores for preoccupation with

delusional ideas in hallucinating individuals (F160,3 = 90,
P < .0001) than in controls. They also scored higher on
conviction (F160,3 = 84, P < .0001) and distress (F160,3 =
15, P < .001). Means are provided in table 2.

Revised NEO Personality Inventory

Completed NEO-PI-R questionnaires were available
from 94 subjects with AVH and from all controls. Anal-
ysis of the 5 clusters (‘‘Big Five’’) yielded higher scores
for hallucinating subjects for the cluster ‘‘Openness to
Experiences’’ (F147,5 = 5.8, P = 0.02), which was caused
by higher scores on the subcluster ‘‘Esthetics.’’ Mean
scores for all clusters are provided in table 2.

Child Trauma Questionnaire

Completed CTQs were available from all control subjects
and from 94 participants with AVH. Higher scores were
found for the individuals with AVH on 4 of the 5 subclus-
ters. Mean scores on these subclusters are provided in
table 2.

We found significant correlations between total
trauma score and total scores on the PDI and SPQ in
both groups. Within the AVH group, trauma was corre-
lated with the SPQ and PDI scores (r = 0.39, P = .002)
and (r = 0.54, P < .001), respectively. In the control
group, these correlations were lower: 0.28 (P = .008)
for both measures.

Combined Analysis

A logistic regression model predicting presence or ab-
sence of AVH had a good fit (goodness-of-fit test,
v2 = 127.4, P< .001), and the Nagelkerke approximation
of R2 was high: 0.80. PDI scores were removed from the
model due to high correlation with SPQ scores (Pearson
r = 0.69, P < .001); inclusion would have lead to unac-
ceptable collinearity. Table 3 shows that SPQ score
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Subjects with AVH, n=103

Fig. 2. Frequency histograms of the total SPQ score for control
subjects and for subjects with AVH.
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was the most significant indicator of the model (P <
.001). Family loading for psychiatric disorders showed
borderline significance (P = .054).

To investigate the impact of AVH and the other meas-
ures on global functioning, we used a linear regression
model with GAF score as outcome measure and gender,
education, total trauma score, NEO-personality, family
loading for psychiatric disorders, and SPQ as indicators.
PDI scores were treated similarly as in the logistic regres-
sion. The model had a good fit (analysis of variance,
F = 6.3, df = 8, P < .001) but limited R2 (0.24). Family
loadings for psychiatric disorders, number of years of ed-
ucation, and SPQ scores significantly influenced global
functioning, while presence of AVH did not (table 4).

Discussion

This study describes a healthy group with AVH and
assesses whether AVH in this group occurre as an isolated
phenomenon or was part of a subtle schizotypal
tendency. The experimental group consisted of 103 indi-
viduals selected through a Web site, who had experienced
AVH for a long time (mean period of 29 years) mostly
since early adolescence. Apart from AVH, they also
had increased prevalences of other perceptual abnormal-
ities, such as sleep-related hallucinatory experiences,
visual hallucinations, vivid day dreams, and intrusive
thoughts. This group was contrasted to 60 individuals,
matched for age, sex, and education who never expe-
rienced AVH and were selected using the same procedure.
After standardized psychiatric assessments for DSM-IV
axis I and II pathology in face-to-face interviews by
trained psychiatrists, we found that the subjects with
AVH did not have clinically relevant delusions, disorga-
nization, or negative symptoms, nor did they meet crite-
ria for schizotypal, schizoid, or paranoid personality
disorder. Moreover, prevalences of other personality dis-
orders were similar to those observed in the normal pop-
ulation.17 Despite the absence of clinical symptoms other
than the hallucinations, pronounced differences between
the control and the AVH group were found in nonpatho-
logic schizotypal and delusional tendencies by means of
the SPQ and the PDI, respectively. In addition to high

scores on positive items of the SPQ, such as perceptual
abnormalities and magical thinking, subjects with AVH
also scored higher on negative items and disorganization.
Increased mean SPQ scores could not be attributed to
a subgroup with extreme SPQ scores but resulted from
a general increase in SPQ score of the whole group
with AVH. These findings suggest that in healthy individ-
uals, who function within the normal range, the presence
of AVH is associated with subclinical levels of other
schizotypal phenomena. There is a strong indication
that high SPQ scores are related to increased genetic vul-
nerability to psychosis.18 Indeed, the subjects with AVH
also had increased family loading for psychosis, which
almost reached statistical significance (P = 0.055). Fam-
ily loading for other psychiatric disorders in this group
was also higher than in the controls. Considering the
shared genetic vulnerability to different psychiatric disor-
ders,19 both high SPQ scores and increased rates of axis-I
disorders in relatives are suggestive for a genetic predis-
position for schizophrenia in the group with AVH.

In addition to a possible genetic predisposition for psy-
chosis, subjects with AVH had a higher prevalence of
childhood trauma, indicating that environmental risk
factors may also be shared between healthy subjects
with AVH and those with psychosis. Although childhood
trauma was still relatively uncommon in the hallucinating
group as compared with prevalances in patients with
schizophrenia,20,21 it was statistically associated with
the presence of AVH. An association between childhood
trauma and AVH has consistently been reported, both in
individuals who appear otherwise healthy20 and in clin-
ical subjects.21 The total trauma score was highly corre-
lated to SPQ and particularly to PDI scores, and our data
suggest that the association between trauma and presence
of AVH was mainly determined by the effect on SPQ
scores, suggesting that childhood trauma leads to an

Table 3. Logistic Regression Model: Variables Prediction
Presence/Absence of Auditory Verbal Hallucinations

B SE Wald Significance

SPQ total 0.14 0.03 29.17 .001*

Total trauma 0.04 0.05 0.64 .424

Family loading 5.99 3.10 3.73 .054

NEO-PI-R Openness 0.01 0.03 0.11 .740

Note: NEO-PI-R Revised NEO Personality Inventory.
*Significant at .05 level.

Table 4. Linear Regression Model: Variables Predicting GAF
Score

B SE t Significance

NEO-PI-R Openness –0.05 0.057 –0.91 0.36

Family loading –9.69 4.786 –2.03 0.04*

Total trauma 0.03 0.057 0.43 0.67

SPQ total –0.07 0.024 –2.95 0.004*

Age –0.05 0.039 –1.21 0.23

Years of education 0.59 0.218 2.70 0.008*

Gender 0.90 1.136 0.79 0.43

AVH (present/absent) –1.37 1.435 –0.96 0.34

Note: GAF, Global Assessment of Functioning; NEO-PI-R
Revised NEO Personality Inventory; SPQ, Schizotypal
Personality Questionnaire; AVH, auditory verbal
hallucinations.
*Significant at P < .05 level.
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altered (more paranoid) perception of the world as
reflected in increased SPQ and PDI scores, which in
turn may confer risk to AVH. An alternative explanation
is that childhood trauma is more likely in families with
a (possibly genetic) predisposition to schizotypal behavior.

Analysis of the NEO-PI-R questionnaires showed that
the single difference between the groups was a higher
score on the item ‘‘Openness for Experiences’’ in the
AVH group. Other studies also found an association be-
tween neuroticism and hallucinations.23–29 This discrep-
ancy may be related to the older age of subjects included
in this study. Indeed, Larøi et al22 found an association
between hallucination proneness and neuroticism only in
the young adult sample (who were in their 20s) and not in
their elderly sample. Therefore, neuroticism may not play
an important role later in life. A study assessing person-
ality in unaffected parents of schizophrenia patients30 us-
ing the NEO-PI-R, also found an increase in the item
‘‘Openness for Experiences’’ only, indicating that there
may be an association between psychosis proneness
and this personality item.

Although the subjects with AVH functioned within the
normal range, their mean GAF score was lower than that
in controls, despite the fact that the control group was
matched for sex, age, and education. The difference
was predominantly attributable to lower levels of occu-
pational functioning in the hallucinating individuals.

Combined analysis of the measurements showed that
schizotypal tendency was the most significant risk factor
for AVH followed by family loading for axis I psychiatric
disorders, suggesting that (genetic) vulnerability to schizo-
phrenia (reflected in high SPQ scores and family loading
for psychiatric disorders) is the main risk factor for AVH.
The linear regression model showed that schizotypal ten-
dency, family loading for psychiatric disorders, and low
education are associated with low global functioning,
while personality, childhood trauma, and presence of
AVH do not predict global functioning. The finding
that presence of AVH does not predict lower global func-
tioning is in agreement with the majority of the halluci-
nating participants (91%) reporting minimal interference
by their voices in social and occupational functioning.
A possible reason why their voices were not disturbing
may be that, in contrast to patients with schizophrenia,31

voices of the healthy individuals predominantly had
a positive emotional content. The difference in emotional
content of AVH between clinical and nonclinical subjects
has been observed previously32,33 and indicates that emo-
tional content constitutes an important difference between
more benign hallucinations and psychopathology. Indeed,
the few participants from this sample who experienced
AVH with a negative content had higher distress from
the voices and lower global functioning (mean GAF score
of 75). It could be hypothesized that not the presence of
AVH per see, but rather the negative emotional content
of voices and perceived distress, play a role in disability.

Although the hallucinating subjects experienced little
discomfort from the AVH, and their AVH may be char-
acterized as ‘‘benign,’’ the absence of a major psychiatric
diagnosis in these individuals can be disputed. When
strict DSM-IV criteria for axis I were applied, all 103
subjects with AVH would meet criteria for psychosis
not otherwise specified (NOS). The participants experi-
enced AVH for a mean period of 29 years, thus fulfilling
the criterion ‘‘persistent hallucinations,’’ which in itself
is sufficient for this classification. The fact that the hal-
lucinating subjects were functioning normally, with
a mean GAF score of 82, and not in need of treatment,
indicates that the diagnosis ‘‘psychosis NOS’’ is clini-
cally inappropriate. Indeed, in order to make this diag-
nosis, AVH should be ‘‘.associated with present
distress or disability or with a significantly increased
risk of suffering death, pain, ....’’ (page xxxi in DSM-
IV-Text Revision). However, for many DSM-IV diagno-
ses (ie, schizophrenia, substance abuse, personality dis-
order, and anxiety disorders), an explicit diagnostic
criterion is that symptoms have to lead to dysfunction,
while psychosis NOS lacks this criterion. In parallel, In-
ternational Classification of Diseases, Tenth Revision,
criteria F29 for unspecified nonorganic psychosis also
include ‘‘chronic hallucinatory psychosis NOS,’’ in
which dysfunction is not explicitly required. Histori-
cally, the presence of persistent hallucinations has
been regarded as abnormal, such that its sole presence
would justify a diagnosis of psychopathology.34 Given
the current insight that AVH also occur in nonclinical
subjects,35 it could be recommended to add the criterion
‘‘leading to significant dysfunction’’ in the next versions
of diagnostic criteria for psychosis NOS.

When comparing our study with previous work,2–6

the difference between this study and earlier reports
on AVH in healthy subjects is that we have examined
each individual in person using standardized psychiatric
assessments, while other authors have used self-rating
questionnaires or telephone interviews performed by
trained lay people. Some studies did use psychiatric
interviews to confirm the presence of axis I diagnosis
in subjects with highest scores,5 but except for Honig
et al32 who assessed 18 healthy subjects with AVH, no pre-
vious studies used psychiatric interviewing to assess the
whole sample of subjects with AVH. The value of a clin-
ical psychiatric interview should not be underestimated.
In face-to-face contact, many schizophrenia-related fea-
tures such as social anxiety, affective flattening or inap-
propriate affect, thought and language disturbances, and
inappropriate or disorganized behavior can be assessed,
which may easily be missed using telephone or mail con-
tact. To our opinion, face-to-face clinical interviews are
the only valid method to assess presence or absence of
axis I and II disorder, especially in this group of individ-
uals who are just above the border between full mental
health and subtle psychopathology.
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Limitations

The main limitation of this study is that participants are
highly selected and therefore may not represent subjects
with hallucinations in general nor subjects with sub-
threshold psychotic symptoms in general. We here report
on subjects who accepted our invitation to participate in
this study, which may have selected predominantly indi-
viduals who feel confident to speak about their voices and
may have excluded the more suspicious or shy individu-
als. Perhaps this is the reason why our sample was rela-
tively old (mean age 44 years), while participants had
been hearing voices for a mean of 29 years. If we would
have been able to investigate all suitable subjects, we ex-
pect that scores on items such as paranoid tendency and
social anxiety would have been higher, while global func-
tioning may have been lower. Second, interviewing also
the family members in person would have produced more
reliable data on prevalences of psychiatric disorder in rel-
atives. A final limitation of the study is that personality
was not assessed in the controls. Although this would
have strengthened the findings in the AVH group, the
SCID-II interview was too time consuming to score
both groups.

In conclusion, our data show that while the hallucinat-
ing individuals of this sample do not fulfill criteria for
axis I or II schizophrenia spectrum disorder, they do
have a general increased vulnerability to schizophrenia
as reflected in increased schizotypal and delusional ten-
dency and increased family loading for axis I psychiatric
disorders, suggesting that the predisposition for AVH is
similar or related to the predisposition for schizophrenia.
While the presence of AVH per se has little impact on the
level of global functioning, increased schizotypal tendency
and higher family loading for axis I disorders are respon-
sible for the lower level of functioning in the hallucinating
individuals in comparison to subjects without AVH. In fu-
ture studies, we aim to address the mechanisms that lead to
AVH in the here described subjects, using psychological
assessments, analyses of language samples, genetic link-
age, functional magnetic resonance imaging, diffusion ten-
sor imaging, and electroencephalograms.
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